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(54) METHOD FOR CLEANING GLASS SUBSTRATE FOR LIQUID CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for cleaning 
a glass substrate for a liquid crystal which is capable of in- 1 
line setting, large area processing, and high-speed processing. 
SOLUTION: In the method, a solid dielectric is fitted to at 
least one of facing electrodes of a pair under atmospheric 
pressure in an atmosphere containing at least 4 vol.% of 
oxygen, and the glass substrate is brought into contact with 
discharge plasma generated by applying a pulse electric field 
between the electrodes. 



6 



(19) BSBHttHF/f (J P) 



(12) X* 



(A) (H)ttM : ttUH£H*ff 

wrmm- 143795 

(P 2002-143795 A) 
(43)&HB ¥/&14¥5/!21B (2002. 5. 21) 



(51) Int CI 7 

VO 1/ 1111. \j 1 • 


tw/J J Pu w 


F I 


f-73- 


4" ^^-1 

1 V 1 


B08B 7/00 

LIU U U 1 / \1\J 




B08B 7/00 


2H088 




UU 6 1 1/lu 


101 

1U 1 


G02F 1/13 


101 2H090 




1 / tOwu 




1/1333 500 3B116 










W*«©»4 OL 


\3L D 


/9 1 \ U J FfiH ^ -g. 


4*si9nnn — 3/ifiRfi/i ^ p 9nnn 9dfiRfi/n 

T^ISrZUUU 0^0004 V x ZUUU o'lOOO'i/ 


(71) AHA 


000002174 
















ihf#i9^eii h i/in /9nnn 11 1^ 

-t*«JC 1 Z-T 1 1 1 1*1 P VZUUU. 11. 14y 




AKtfJABkmttEHAri 2TS 4 


& A St 






(71)ffl«A 


597125863 




















^MfB^AfPTfTitSf 2 -703 








(72) 












*Rj& = »fflS»#«raill 2 - 1 


















(74) ItlA 


100106596 

























(54) mw<n%,m WLSkmu^7,M0im»^m 
(57) mm 

A^ffiififgODffi^TT, ^^4^«% 

inimsiBifc/^^xfts nfc«»*H]jpr * d t iz cfc o jb 



w 



7 



o /q O 6 

5 8 



I 

( 2 ) 

1 

nmm2] mm* 2 o~3 o^ia%^#-r^i?H^ 

&tf3£*>T#0l$fffl<!:#4 Ons~100/zs, 
jg#0. 5~2 5 0kV/cmt*5ut^iit5 
gf*« 1 ~ 3 1 fllrie«©*ffiffl#5*S« 

©&#**£„ 

[«91©#IIBfc8MH] 20 
[0 0 0 1] 

[f^©Jlir58«;fri?] Mffli/7XM 

mm isfztsmzfjx-vizjziom&x^x&fo&mm-rz 

[0 0 0 2] 

mmcD&ffi] ifi¥. « : F-I*ffTttiHL S I ^Rflf 
&0flMK9»?S &Q. Sft0tfE&NK1lf«f« 30 

mmtfibvit. 40 

[0 0 0 3] dnt'^LT. tt5tife»2rj£T£<5:/?X 
CMC&ffl. 2 0 0 0¥8fl- p4 5 -5 4) . X^X 

^ffiX^xv^^ic^s^n^o 

[0 0 0 4 ] fliSX^Xv^li. 1. 3 3 3X 1 0* 
P a OT©fiffi^7 X7T«M* LTiit 5 u 



iff 18 2 002-143795 
2 

[0 0 0 5] g;£. 6 X 1 0 - Pa ~*:MJ£ifieiT©3? 

[0 0 0 6 ] #BB¥ 5 - 2 7 5 1 9 3 *fc«K:tt. 
6 3 £ £• % 7 * - -M 161 ^ co i* iffi « ffi ( - ffi j# L St « X 5 

[0 0 0 7] S6t. MJ^A^^t^E^^Xv 
7-9 9 1 8 2%^). i^5^> 'MJSAtfXttB 

[0 0 0 8] 
[0 0 0 9] 

tM77XYJHf^XiiMTT%4StT, j&H 

[ooio] -r&to-s. #3g^©fg i ©fsmti. *^ee 

T. »lftl-ra-**©««©^j:<i:t>-*©»|Slffii»3H 
L . ^ (SI*«IBI fr/^PXffc $ 

ntzm& * enup-r * c: t iz «t o % £ s -e-fc tfctB x y x? 
[ooii] ^mn<D^,2(D%m^ mm* 2 0 

[0 0 12] *«W©SS3©56W4. 



( 3 ) 

3 

[0 0 13] *Jt. #f£91©g§4 0Of£IE«. /VVXitZ 

nfc«#a<. ±L-<E>±fr <o mr$Rtf±L*,Ttf <o mm ttf4 

0ns~100«s, 1MS*<0. 5~250kV/ 
c m-Ci&3 ZL L + ZWi 1 ~ 3 WftlifKDftVi 

[0 0 14] 

«ii«4~3 0#»x©»i«t>T. *tfa-r £>-#©** 
is. tt±tf<omraE.zf&*>T&>ommii&4 o n s ~ 

1 0 0 (i s, 0. 5~2 5 0 kV/c rafS 

[0 0 15] *«9Jfc*V»T, ±K*»ffifi#<&JE*T 

1. 3 3 3X 1 0" -10. 4X10" Pa ©IE 20 

U2> 9 . 3 x 1 0 4 ~ 1 0 . 4X10 -1 Pa ©«5ffl*W 

[0 0 16] ±fB»«:7"7X*v£fg£;i1t3»ffl^>\ 
*«EEififg©EE73TT. ^O. &Jg£4#:fi%J!J(.±. » 
SL<tt4~30#i%, <tWSL<tt20~30# 

fc^. Sfe. 3 o ^s^t fclliSIWng £ 30 
[0 0 17] *5EWO*tel3*tiT. ^sSltfXfCte, & 

*;wtUT«. mmmmft^ mm 

[0 0 18] ±feKm^X^Haf©ffla«. Tffitttf 
X 13 J: o T#fR a nfc»ffl& 4" T®S £ff 5 d t *t«F * 



#18 2 002-143795 
4 

[0 0 19] ±fE:WfaTS-#©*f|6]«ffi©'>te< £*> 
-^©ttfaffifCBftRftft^tSSU SllE-»©*1IM 

[0 0 2 0 ] ±8E««<kLTtt. «. TJPS^ 

{fc£tt**>sft*t>©a*a)stf&n*. ut 
iST**rt*«#*u^. 

[0 0 2 1 ] Sfc. BS-S$jg£WTte. HtSj^l^lRfgi 
ft$H'»ti: < t fcf i 2 0 mm£l±*WS; I 

[0 0 2 2] $etC. 7 p 7XvSfE<feS-&5*«tt. - 
[0 0 2 3] _hfe@f£fj§tt#tt. tt®©*K6]ffi©-# X 

mo&o\z-$z>* m&mmmz<i:-?TmtDti?tzmmm 
[0024] mwmn#-<Dttni: lth 0y^«, #u 

«j. ?-^>»/'«'j«>A<s©iaKffc«i«*«*tf6n*. - 

n 6 © 2 a Srffl^ L Tffl t> J: ^„ 
[0 0 2 5] ±fB@i*:Rli[ft:©^«. >- 
Jl' A *TC* . JP^O. 0 5~4mmtaSl.^i 



( 

5 

©j££3rr-5c: irr^-s tn&wuamizis&B 

[0 0 2 6] ±8Bttam®£IBtt. 0#i5t^#:GC>/P£. 

Tm&&l£2n2>tf. 1 ~5 0mmTJ5: tAWJb 
lram*lTli, mffiB5!roF B 1Ba^at^TiS@t"-5» 
fc*»T«t^it*«*D. 5 0mm$SA5<!:. &—ts. 

^mx^xv^^s-e-cK \,\ 
[0 0 2 7] *&mzm^2>rvi<z.mR<D&E.&m<Dm 

HlKST. Hl+©«» (a) . (b) iw^ 
juxin. (c) H/t;wi, igffiMd) 

[0 0 2 8] ±B/wx*#©iE%±a<0i»siRi;ftrfcfc'& 

T* s 0P#Wtt, 40ns~100(tsTW:iWS 
l/H, 4 0ns *»Ttt»i»-k!B*ttTtt& < . 100 

J;0!(fSL<tt5 0ns~5jisT3& 

[0029] $e>ic, /N°;i/xjs^> i£^±#oi$ffl. h 
[ o o 3 o ] ±n/w7,m^(Dm&mt. i~iook 

HzTW^t^jfiLK lkHz^iTfe^iifll 
(lB#W^^0f€. 100kHz^li5t7-^8( 

[0 0 3 1 ] OiiOOA^xm^BIJP^nSBt 
F^te. l~1 0 0 0 MsTJ&5utW$l^, 1ms 

^Tafe-sittft^^^ferotifeo. ioooms 

<tt. 3~ 2 0 0 m s T$.-5o d^T. ±fEO>£Otf)A° 
-S^. ON, OF F<Dm<0&Lfr<bfj;Z>n)lxm&\z£i 

[0032] ±ibm««. mmwenjinicioTfTfcn 

fc*CD«^»a**0. 5~2 5 0 kV/cmttoil 
ICfSrtTSifiFS L^. IIJHftftiPO. 5kV/cm* 

siTabst, ffiaKisra^av^o-r*?, 2 5 0 kv/ c 

[0 0 3 3] *Si©8Ei!!lH«-eJ55Mffl^7XS 



4) 4#BB 2002-143795 

6 

[0 0 3 4] *56W©«c^fttt. **A^;KO«JfiI 

10 [0 0 3 5] X^X^fcjfcfflattKBMtT^&iLT 
tt. «*tf. »fflT5««|ffl-e»ail,fcX7X-74'fc* 
ffla*£E«TS:#&£*»rtT«£LfcX5X-?*;Stf 
Xdit^m#iBg, tfe*^tt«*tt^:fPffl«cJ:»)*ffla«i 

Stl-So 

[0 0 3 6] *J.MT?ffl^S81©*#«tLT. W 
ltttUK. 2te_Lg&«& < 3ttT«*B. 4te@&§5§« 

6 a*«iaa« *-c-n^n*r. Ei2©^s«. bi 

20 *U«c^*»»lA^T*S0. ^©§8§rt«^a^XT^t 

*s ©±T©¥fT¥«arott**«©sw©»iaiiiittiH 

©IWfc*|fi*B-lwr« - t\Z £ DtttBX5Xv*SS£S 

o. #7*»«^«*pjB©ffi#ffla#fcsn*. 

[0 0 3 7] D— ^ffl««*fflV»*««<0— «S 

Ei3(c^-ro m3>f. 2tt±app-;umffi. 

3«TgBD-;ums»jllP-;i/, 4«H#iim#:. 6 

30 ttKjaaattSr-t-n-enar. B3ic«^t. aaa^x 

[0 0 3 8] ^(3. WrVKffltiaSrffl^fc'J^-hX 

&tf3«:*«. 4itmtemm&. stt^x^aap, e.* 
40 taii«. 7«#x3£A i ff. sttteaip-^s-tn-f 
n«-r. 0 4(c*5^t. 5fLa^x«^Pn*(6]fr^x^A 

\zm&$:WlJa-?Z>Z.£lzJ:'0Wim77X-?$:5£tk2-&. 

^(DWim-fy x-7 * #x turn □ 5 ffi^ffl n 5 xis 

S«6^tSj^P-;U8(Cc±:0^i()S-tl-S-i:lr 
[0 0 3 9] ^^^©^a^ffiflfe^T. SKlSfflA^ 

®&t<ntzGmmmttmTzz\t&m<fzsb. s«© 

50 >S»»r»Sl««*aS^T»«€rffV^/j:*«6JaaLT'bJ: 



( 5 ) 

7 

[0 0 4 0] #fg^©/^UX«#£ffl^£*lalE$«ft 

T?^t?«jaiaa*3*ss-r*^t**-e#a. *fc«x 
as**. fi^*f^s^«icj:-3Tiaj[*s&sn*. 

[oo4i] *5eMo«c»«©fi9taffl^7x*« 
tt . mm x ? x v t~ &«-t s c <t k «t o w««n*«s&* 

[0 0 4 2] 

immm] ^mm^m&nz&^x^ ^\zmmizmm 
[0043] mmm i 

2 tS&«S3«. S5£ 3 0 cmxile 1 0 0 cm©Xr- 20 
>l^X (SUS 3 0 4) STafeO. «SF B 1iSSt« 1 mm 
Tcfe-5. @{*:^®fls:4te, 1 mmJP©7JU5 XSM8m# 

D-;p8T)«ii$n-5>^7xa«t*5ti±iP 5 t<Dmm 

«. 8mraTJb5. li 2 <h 3 ^©^©Sit^F.mttfX 

[0 0 4 4] ^7Xv»lftfr 30 
®a#X : &SSI2 5#8IX + S3K7 5 #«%©*!£# X 
10SLM 

(a) , A-&±«tO/^T«<OI»m5 
MS. IHA3 0 0W, ffliSSl OKHz, SiS5ffi2 5k 
V P P . «aaB#K2 0 s e c ; fg£ Lfcy^Xvll 7 

[0045] ^^XvHWta^rofflasjuRSiSftfflif? 

S^tlrJ:0«8^J&fc. C/S i Wl 0 0 . 5% 

[0046] mmm 2 

1 <hngtancLTi£iflffl#7XS«©S®©Ma£fTo 

fc. X7XvH88fB&#©ffla^m£&iiffl#5xat&© 

SI^S8!Ii9lTESCATC/S i SMj£-r<E> d £ \z 
<fc9«fr*£>£:. C/S iAU 0%^60. 4 2%(C^ 



1#M2 002-143795 
8 

LT&O. &llffl:tf7Xg1£*ffi©W«!j£#7W8&LT 
[0 0 4 7] \twtm 1 

Vp p . m'&&2. 4 kHz CDs i n i£jg©3£St^JII;: 
J: 4tt«*frofc SMt«liB«i:UT* 
■P B ffl#7Xgl£©*l®©$aa€:fTo*:e Xh'j-?-«i 

[0 0 4 8] it$&0i| 2 
jg£#X£ffl^. LT, Vp p : lOkVC 

-rs^^m. masm tmmzLTm&mjJvxmifciD 

^5, C/S i *U 0 2 %\zM'J>LtZo "MMM 1 

fcH*©l6*£1i*;fc»Kfimai$n£«fiLT. 8 0 
sec \Z-?Z>&^W&^tzo 
[0 0 4 9] 

#. ^iSA*;W©3SigIg*Ttt»T3Wt8'&j£SIEX 
*f!^(O^Srffl^-5dtfrJ:tD5aaxe^© 

[H9D©fflW&lll9J] 

[@ i ] /i;wx{t£nfc«#©#i£^-r«j£&j£©0T 

35 •So 

[0 2] ¥fT¥«ffl««Srffl^fcifc»«ia««©«** 
[0 3] D-;i/S!*«SfflV>fcj*^ilQai6«©WS*f 

[0 4] wf^Kffltta&ffl^fc'jt-hx^xvsn 

[^©IftBJ] 

1 «as («*jee/wx*s) 

2 aumtts 

3 

4 a#g§m<£ 

5 #x*fcasp 

6 #5XSt£ 

7 ^/X«Af 

8 8fi2lp-;w 



( 6 ) 



2002-143795 



[Ell] 



[02 J 



SBX& 






aoBco 



03 

m 

CO 



[03] 





[04] 



> 1 (h- 



CD 

o 
o 



7D> h^-:xOD^# 



*Ml5^larU5:if 2 -703 tt^tt^r 

F^-A(##) 2H088 FA21 FA24 FA30 MA20 
2H090 JC09 JC19 

3B116 AA02 AB14 BB62 BB89 BC01 
CC05 



